Lattice QCD for Heavy-lon Collisions:
Status Update
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® bottomonia properties in QGP 7

® heavy-quark energy loss / diffusion constant 7
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thermal widths: large
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thermal mass shifts: small
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Rasmus Larsen et.al.: Phys. Lett. B800O, 135119 (2020)




Bethe-Salpeter amplitudes

''''''''''''''

2.5 Ir 9y (1) Y(S) = |
2tm Y(2S) ® |
: Y(3S) &
1.5 — o é %
14 " %
T=0: open symbols os | 4 ; %
of "n . =g ahoe
1=150 MeV: filed symbols osl & 1 .
b S
15 | $ e
I o
o b r[fr[n]

Rasmus Larsen et.al.: Phys. Rev. D102, 114508 (2020)




update: complex heavy-quark potential from LQCD
results on Y(nS), n(nP)
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Shuzhe Shi, Kai Zhou et.al.: Phys. Rev. D105, 014017 (2022)




Re[V(r, T)]: Nearly T independent

where is color screening in QGP ?

Im[V(r, T)]: large, | dependent




update: first results for full QCD

L(0,0) Li(z,7)
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@ Subtract continuum using vacuum correlation
® characterize the dominant peak in p(w, T)




Im[V(r, T)]: Re[V(r, T)]:
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what happened to QGP color screening?

Rasmus Larsen et.al.: Phys. Rev. D105, 054513 (2022) 10




excellent agreement among
large and small lattices
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reconfirm results
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Rasmus Larsen et.al.: in preparation

due to dynamical quarks?

Gaurang Parkar’s talk: Aug. 5, 15:40, Track C
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update: first results for full QCD

®  cosh[w(r — 1/(2T))]
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| Luis Altenkort et.al.: in preparation
guenched lattice QCD results:
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® QCD equation of state 7

® location of the QCD critical point 7
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update: state-of-the-art Taylor expansion

@ laylor expansion of pressure:  os . . .
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@ laylor expansion of net-baryon

number density:
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@ laylor expansion pbaryon
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update: expansions in 7, ug around T(up), 0
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empirically observed to work till larger value of ug

Borsanyi et.al.,Phys. Rev. Lett. 126, 232001 (2021)
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... still an expansion up to O(uj
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for a given gauge field backgrouno
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® resummed partition function: contributions of up to N-pt
current-current correlation to all orders in py

ZN(T, up) <~ 5 (HB\" i
’ = Dn(—) D, =D,/n!
Z(T, 0) =P nz::l T n = Sl

zeros of ZX provides self-consistent check of reliability of results

not expansion of Z, but of fermion action on a fixed background

® has been generalized to resum all order in T, ug
I - generalization of Borsanyi et.al., Phys. Rev. Lett. 126, 232001 (2021)
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average phase of partition function
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excellent convergence

Mondal, Mukherjee, Hegde, Phys. Rev. Lett. 128, 022001 (2022)

stable while increased order
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@ first results for up to 3S & 2P bottomonia in QGP
- heavy-quark potential from these results

® QGP static-quark potential for full QCD

®

® resummed QCD EoS to all orders in chemical potential
- resumming contributions of up to N-point current-current correlations
- self-consistent check of reliability
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